Clinical pattern of zileuton-associated liver injury: results of a 12-month study in patients with chronic asthma.
Zileuton is a 5-lipoxygenase inhibitor approved by the US FDA in 1996 for the treatment of asthma in adults and children. During phase II/III clinical trials, zileuton was generally well tolerated, although elevations in ALT and AST levels were noted in some patients, and a single treated patient developed hepatocellular jaundice. To more fully characterise the hepatic effects of zileuton, and to establish appropriate monitoring guidelines, a 12-month open-label, safety surveillance study was conducted prior to FDA approval. In this study, 2458 patients with asthma received zileuton 600mg four times daily in addition to usual asthma care, and 489 patients were treated with usual asthma care only. All patients had their liver biochemistry checked monthly for the first 5 months, and at months 7, 10 and 12 thereafter. A total of 109 patients (4.4%) receiving zileuton treatment had elevations in ALT levels to > or =3 x the upper limit of normal (ULN), including 31 patients (1.3%) who had levels elevated to > or =8 x ULN, compared with 5 of 480 patients in the usual care alone group (1.0%) who had levels elevated to > or =3 x ULN, of whom 1 (0.2%) had levels elevated to > or =8 x ULN. Elevations in ALT levels were generally not associated with increases in alkaline phosphatase and/or total bilirubin levels. Therefore, the hepatic injury was predominantly hepatocellular. The majority of elevations in ALT level to > or =3 x ULN (64.2%) in the zileuton-treated group occurred within the first 3 months of treatment. There was no correlation between the time of onset of ALT level elevation and the height of the peak ALT level observed. There was no overall difference in the occurrence of elevations in ALT level to > or =3 x ULN between men (4.5%) and women (4.7%), but more women than men experienced an ALT level > or =8 x ULN (1.8% vs 0.5%). Women aged > or =65 years appeared to be at higher risk of elevated ALT levels than those aged <65 years (a rate of 10.1% compared with 4.1%). Patients who experienced ALT levels of > or =3 x ULN but <5 x ULN were allowed to remain on treatment and 52.5% of these patients were able to continue zileuton therapy and experienced resolution of the elevation (a reduction in level to <2 x ULN). In each of the patients who discontinued treatment because of elevated ALT levels, the ALT level returned towards baseline, with a mean time to resolution (defined as a reduction in levels to <2 x ULN) of 4 weeks. No patient in this study developed clinically apparent jaundice or liver failure. Two patients (0.1%) experienced total bilirubin levels > or =1.5 x ULN in association with serum ALT levels exceeding 3 x ULN. This study established that liver chemistry monitoring is most effective in detecting elevation of ALT levels during the first 3 months of zileuton therapy and that with appropriate monitoring the risk of irreversible liver injury appears to be low.